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(57) Abstract 

A method and device are disclosed for preventing collisions between vehicles. The invention relates to radar systems for 
preventing collisions between vehicles. The proposed method involves the generation of an exploratory frequency-modulated 
superhigh signal, receiving the reflected signal, generation of an intermediate frequency, storage of the data concerning 
objects in the detection zone, analysis of the relative closing speed, and alerting the vehicle’s driver to the possibility of a 
collision. The safety of the vehicle is improved by: heterodyning of the intermediate frequency signals reflected by objects in 
the detection zone onto a constant second intermediate frequency; analysis of the second intermediate frequency signals; 
isolation of data concerning the presence of objects in the detection zone; and, once the relative closing speed has been 
determined, generation of signals to warn of a possible collision depending on the vehicle’s own speed. The proposed device for 
preventing collisions between vehicles comprises: an antenna-feeder unit, a superhigh frequency generator, a modulator, a 
fluctuating frequency generator; a mixer, intermediate frequency preamplifier, hand-pass filter, switch connected in series, a 
summator, low-frequency filter; a reference voltage generator and pulse former, and an intermediate frequency amplifier also 
connected in series; a narrow-band filter and detector connected in series; and an amplifier. The heterodyne input to the 
receiver mixer, is connected to the superhigh frequency generator output via a directed coupler whose second outptut is 
connected to the antenna-feeder unit input, while the mixer signal input is connected to the antenna-feeder unit output. A 
controllable voltage source, tunable generator and second mixer are all connected in series to the summator output; the signal 
input of the mixer is connected to the intermediate frequency amplifier output, while the mixer output is ' ’ * 

narrow-band filter input. 
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CnoeoG h ycTpoJiGTBO npeaynpexjjeHHa cToaKHOBemiii ipaHcnopT- 
Horo opeacTBa . 

JteoCpereHHe othochtch k paaHoaoKamoHHHM cucTeMaM npeayn- 
pe»weHHH OTOjKHOBeHHa TpaHcnopTHoro cpeaoiBa. 

npeaaaraeMHtl cnocoG BKaronaeT $opMHpoBSHne 30Hanpyiomero uac- 
TOTHo-MoayjmpoBaHHoro CB^-cHTHaaa, npneM oTpaassHHoro eHTHaaa, 
$opMnpoBaHHe npoMewyTonHofl nacTOTti, aanoMUHaBHe HH$opMaxoiH 06 
oGBererax b 30He oSHapyateHHH, aHaans oTHocHTeasHofi ckopoctm cSjm- 
*eHna, onoBememie BoaHTeaa TpaHcnopTHoro epeacTBa o bcqmojkhom 
crojiKHOBeHHH. flaa noBHmeHHH cSesonaeHocTH TpaHcnopTHoro .cpeacTsa 
reTepoaHHHpywr cJopMHpoBaHHue Ha npoMea^Tonnoft nacTOTe CHTHajiH, 
OTpaaeHHbie ot oOiercroB b 80He oGHapyateHHH, Ha nooTOSHHyra BTopyio 
npoMesyroyHyE) nacTOTy, aBaan3Hpyiar curHajm Biopofl npoMeflyron- 
Hoft nacTOTH, BbmejraioT nH$opMaiHuo o HajiHmiH oGtercroB b soHe odHa- 
pyjtcsHHH, noojie onpeaeaeHHS oTHooKTejBHoft ckopocth cGjnuiceHHa bu- 
paGaTUBaiOT enrHaau o bo3mojkhom ctojekhobshhk TpaHcnopTHoro cpea- 
CTB3 B aaBHCHMOCTH OT COGCTBeHHO® CKOpOCTH. 

ycTpoftoTBO npeaynpejttneHHa CTOJKHOBeHHft TpaHcnopTHoro cpea- 
cTBa HMeeT aHTeHHO-$n®epHH0 GaoK, renepaTop CB 1 !, Moflyaarop, re- 
HepaTop KaTjammeBcH qacTOTU, nocaeaoBaTeaBHO coeanHeHHbie CMeoH- 
Tem, npesBapHTeoiBHuK ycHjmreai> npoMeayTouHOfl qaaTOTH, noaoco- 
bo* ®nmbTp, KOMMyTaTop, a Tarate cyMMaTop, fuatTp hhskhx nacTOT, 
nocaeaoBaTejEbHo coennHeHHHe renepaTop onpoHux HanpajKHHfJ h <$ op- 
MHpoBaTejrb HMnyaBCOB, ycHJMTejiL npoMexyro^Hofl ■qacTOTH, noeae- 
aoBaTeabHO coejnnieHHue y3KononocHHfi $kjibtp h aeTercrop, yonan- 
Tea&, npn stom reTepoaHHHufi bxoh oMecHreas npneMHHKa nepe3 Han- 
pasaeHHHK OTBeTBHTeaB coeanHen c bhxobom reHepaTopa CB 1 !, BTopofl: 
buxob HanpaBaeHHoro OTBeTBHTeaa coeaHHeH co bxobom aHTeHHO-$H- 
aepHoro GaoKa, CHTHaaBHfcffl Bxoa cMecHTeaa coeanHeH e bhxobom aH- 
TeHHo-iHaepHoro GaoKa. K Baxoay cyMMaTopa nocaeaoBaTeaBHo coean- 
HeHH ynpaBaaeMbia HCTonmnc HanpazteHUH, nepecTpanBaeMHfl reHepaTop, 
BTOpOft OMeCHTeai), CHTHaaBHiffi Bxoa KOTOporo COeaHHeH C BHXOBOM 
yeHaHTeaa npoMexyronHoli nacTOTH, a bhxob ooeaHHeH co bxobom ys- 
KonoaocHoro $natTpa. 

KMeeTcs cTpyrerypHaa cxeMa ycTpoacTBa. 



HCKiDOTOTEJIBHO BJIH rfEJIEfi HHOOPMAUKH 
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CnocoO h ycTpoHcTBO npejynpejKHeHHS 
GTOJIKHOBeHHii TpaHCHOpTHOrO epeflCTBa 
5 

OPJiaCTB TeXHHKH. 

JfeoOpeTeHne othochtch k pasHOJioKaujioHHHM cHCTeMaM npeHMyme- 
cTBeHHo HJifl cucTeM npeaynpejKaeHHa ctojikhqbshhH TpaHcnopTHoro 
epeflCTBa. 

10 EpeamecTByioiBHfit ypoBQHB TexHHKH. 

JdBBecTHO pasHOJioKauHOHHoe ycTpoftcTBO jpa npeflynpeiKaeHHa 
CTOJIKHQBeHH# TpaHCIIOpTHHX CpeflCTB ( CM. HanpHMep IiaTCHT C ID A 
N 4916450). 

JfeBecTHoe ycTpoAcTBO coaepjKHT pasHOJiOKaTop c ^acTOTHO-Moay- 
15 jmpoBaHHtiM HenpepuBHUM HSJiyneHneM, BupaGaTHBaiomHfi cumajiH, koto- 
ptie COOTBeTCTByiOT paCCTOHHHK) Mesttay TpaHCnopTHHM epeaeTBOM H He- 
KOTOP HM 0616 KTOM H CKOpOCTH HX C6JIH3i©HHH. TpaHCIIOpTHOe CP0BCTBO 
coflepjKHT ycTpokcTBO, BbipaSaTHBaiomee CHTHaji, eooTBeTCTByioiiijift cko- 
pocth nepejBJBKeHHH TpaHcnopTHoro cpescTBa. CHTHajiu, cooTBeTCTBy- 
20 loupe paccToaHHio, ckqdocth c6jihjk9Hhh h ckopocth nepeMemeima 
TpaHcnopTHoro cpeacTBa, noaaioTCH Ha pasHoaoKaiiHOHHUfi nponeccop 
cHTHajia, coHepsamHH ycTpoficTBO heh cyMMHpoBaHHa mthobghhhx 3Ha- 
qeHHfl nocTynaiomHX Ea Hero cHTHaaoB h ycTpokcTBO, BtipafiaTUBaioinee 
OnopHHft CHTHaji nOCTOHHHOH BeJHFIKHbI. MaKCHMaJLbHtie 3Ha- 

25 tieHHfl cHraanoB paccTOHHHa, ckopocth cGjncReHHa h ckopocth nepeMe- 
BgHHa COCTaBJiaiOT HeKOTOpuft npOIieHT OT BeJIHHHHH onopHoro CHTHajia. 
Ecjih bmxohhoH CHTHaji ycTpoftcTBa cyMMHpoBaHHH npeBHraaeT Bejororay 
onopHoro cHTHajia, to nponeccop Bupa6aTUBaeT bhxoshoH cnrHaa Tpe- 

BOJKHOft CHTH3JIH3aiIHH. 

30 OaHaKO HBBecTHoe ycTpoHcTBo He HMeeT pa3peraeHHa no aajibHoc- 
th, nro orpaHH^HBaeT paSoTy npn jfBHKeHHH b cjlojkhhx ycaoBHax Ha 
Tpacce,B CBH3H c 3 thm yxyflmaeTca sepoaTHOCTb oSHapyjseHHa onacHux 
OSbeKTOB. 

Upototkiom 3aaBJiaeMoro H3o6peTeHHH aBJiaeTca paaHOJioKanHOHHaa 
35 CHCTeMa npeaynpeatfleHna cTOJiKHOBeHHH, ycTaHaBJiHBaeMaa Ha aBTOMQ- 
6HJiax / no 3aaBKe ipaHHHH N 2171961. 

yKaaaHHoe H3o6peTeHHe HMeeT Gjiok buboes HHflHKaiiHH, reHepaTop 
MoayJinpyiomeH *iacTOTU, cocToaiUHfi H3 refiepaTopa nepeoairaecKH Moay- 
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jmpyiomero nacTOTy nepeaaT^oiKa, reHepaTopa, noaaepKHBaiomero tkh- 
aaHH3no nacTOTy Ha 3aaaHHOM ypoBHe , h cxeMU KOMMyranmi, nocjieao- 
BaTejEbHO coejtHHSHHHe c bhxojeom nepeaaTnHKa HanpaBJieHHM OTBeTBH- 
T 0 jib, iflipKyjiaTop, npneMo-nepesaiomyTo anreHHy, a Taiase CMecHTejEb, 
reTepoflHHHH^ bxos KOToporo coejHHeH co btophm bhxoeom HanpaBJieH- 
Horo oTBeTBUTejis, a cnrHajiLHHft: bxoa coejpmeH c bhxosom uupKyjiH- 
Topa, H GJtOK H 3 MepeHHH paCCTOHHHH, B KOTOPOM H3MepHeTCH HaCTOTa 
dHeHHft GHTHajia c BHXoaa cMecmejiH. 

BeflDCTaTKOM npoTOTima hbhestch npHMeHeHHe neperononamierocH 
pexHMa paSoTH reHepaTopa nepeaaTHHKa, npHMeHeHHe oaHOft aHTeHHH h 
HajiHHHe UHPKyjiHTopa, hto -yMeH&maeT aHHaMHnecrafll anana30H padonHX 
aaj&HocTeft cHCTeMH, yxyjpaeT' nyBCTBHTejEBHQCTB npneMHHKa h orpa- 
HHHHBaeT JtaJEbHOCTB fleACTBHH CHCTeMH B IieJIOM. 

PaCKpHTHe H30fipeTeHHH. 

Hejffiio H30(5peTeHHH HBJIHeTCH nOBHffleHHe 6e30naCH0CTH aBHatSHKH 
TpaHcnopTHoro cpeacTBa. STa nejib aocTHraeTCH nyreM reT'epoaHHHpo- 
BaHHH CfflOpMHPOBaHHHX Ha IIpOMeJKyTOHHOft naCTOTe CHTHaJIQB , OTpaJifieH- 
HHX OT OPBeKTOB B 30He OdHapyflSHHH Ha nOCTOHHHJPO BTopyio npOMe- 
jayrowio nacTOTy, aHajnsa cHTHasoB btodoH npoMejKyTQHEoft hsctoth, 
BtmeJieHHH HH$OpMaiIHH 0 HaJIHHHH OdteKTOB B 30He OdHapySteHHH, 
BtipaSaTHBaHHH CHTHaJIOB 0 B03M02KH0M CTOJKHOBeHHH TpaHcnopTHoro 
cpescTBa nocjie onpejteJieHHH oTHacHTejEbHoft ckopocth cdjnoteHHH h b 
3aBHCHM0CTH OT COdCTBeHHOi* CKOpOCTH. 

B otjdpihh ot npoTOTHna reTeponHHHpoBaHHe cHTHajioB npoMeasy- 
TOHHOft naCTOTH OCjnHeCTBJIHIQT CHTHaJiaMH CKaHK00fipa3H0 H3MeHKK3IIlHXCJI 
qaCTOT, COOTBeTCTByiOIIIHX paCHSTHHM 3HaneHHHM naJIBHOCTH, UPH 3T0M 
H3 CHTHaJIOB BTOpoH npOMeJKyTOHHOft HECTOTH, COOTBeTCTByiOIIIHX aHajIH- 
3HpyeMOMy npocTpaacTBy, $opMHpyioT asa KaHana no neTHHM h neneT- 
hhm noacaM odHapyaseHHH, cpasHHBaioT chthejili neiHHx h neneTHHx 
nOHCOB H BtmeJIHIOT CHTHaJI MaKCHMaJEbHOK aMnJIHTyaH, no KOTOpOMy cy- 
flHT 0 HaaHHHH OdieKTOB B 30He OdHapjTJiCeHHH. UbQJie OdHapyiKeHHH 
od'beKTa npoH3Bonnr nocjieaoBaTejiBHHfl onpoc Gjihkhhx nosicoB, bkiuo- 
nas nose, b kotopom odnapyiseH odubera? h BHpadaTHBasor chtheji o 
BO 3 M 02 KHOM CT 0 JIKHOBeHHH. TaKH© yCTpOHCTBO nOCTpoeHO nyTeM BBeaeHHH 
nocjieaoBaTeJiBHo coeaHHeHHHX c BbixoaoM cyMMaTopa ynpaBjmeMoro hc- 
TonHHKa Hanpn^eHHH , nepecTpaHBaeMoro reTepoanHa, BToporo CMecn- 
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T6JUI, CHTHaJIBHIJ^ BXOfl- KOTOporO COeSHHeH C BHX020M yCHJHITejIH npo- 
MereyroyHoit yacTOT&i, a bhxoh coejcuHeH co bxohom y3KonojiocHoro 
(JUJILTpa. 

Baaroaapsi TaKowy HcnojiHeHim HOCTHraeTCH nocjieaaBaTejiLKHii oS- 
5 3 op Bcero npocTpaHCTBa b 30He oSHapyjKSHHH, a Tara® h aBTOMaTH- 
yecKoe peryjmpoBaHHe nopora oSnapyKeHUK , a cjiesoBaTejiLHO, ocy- 
necTBJiEeTCH pa3pemeHHe no sajDaEocTH, yBejiinniBaeTCH BeposTHocTB 
OSHapyJKB HHH OOTj 0KTOB , npOHCXOSHT CeJieKUHfl TOJEbKO T6X OCl>eKTOB B 
30He OSHapyjKBHHE, KOTOpbie npeaCTaBJIHIOT onaCHOCTB CT0JKH0B6HHE c 
10 TpaHCnopTHHM CpeaCTBOM. 

KpaTKoe oimcaffiie $nryp yepTeKefit.. 

Ha $nr. 1 H3o0paseHa cTpyrcrypEasi cxeMa nocipoemia ycTpofcTBa 
npeEynpejweHHa ctojikhobshhE TpaHcnopTHoro cpeacTBa. 

BapHaHT OCjnn,SCTBJieHHH H30SpeTeHXH. 

15 IIpeEJtaraeMHfi cnocod npeHynpeaweHHH CTOJiKHOBeHM TpaHcnopiHo- 
ro cpeacTBa BranoyaeT b cedsi onepamm no (JopMHpoBaHHio 30HHnpyioine- 
ro qacTOTHo-MonyjmpoBasHoro CB^-onrHaJia, npneM cHTHajia aTpaasen- 
aoro ot oSiieKTa b 30He oOHapyjseHHH, opopMHpoBaHHio npoMeayroyHoft 
yaoTOTH, reTepoHHHHpoBaHHio c$opMHpoBaHHBix Ha npoMejKyToyHoU yac- 
20 TOTe CHTHaJIQB, OTpaaffiHHX OT O0KKTOB B 30He OdHapyjKSHHH, Ha 
nocTOHHHyfo BTopyio npoMessyToyayio yacTOTy, aHajuray cnrHajioB BTopofit 
npoMeayToyHOft yacTOTN, bhhsjiohhio HH^bpMaimH o Hajmynn oGbsktob b 
30He OSHapy^KBHHH , H3M6PSHHK) OTHOCHTeJEiEOft CKOpOCTH C6JIH3WSHHE H 
COdCTBSHHOS CKOPOCTH, BHpaODTKH CHTEaJEOB O BO3MOJKH0M CTOJIKHOBe- 
25 huh TpancnopTHoro epescTBa. 

CnocoS npeHynpejiweHHH cTOJiKHOBeHESt TpaHcnopTHoro cpeacTBa 
noHCHHOTCH- Ha npuMepe nocTpoeHHH ycTpoiteTBa. 

YCTpoHCTBO COaepJKHT aHT 6 HE 0 -$HS 0 PHHH CJIOK, KOTOpbfi HMSST ne- 

peaaramyK) 10 h npHeMHyio 1 aHTSHHU. Ha bhxohs npneMKoft aHTeHEH 1 h 
30 Ha Bxojte nepesatomefl 10 ycTaHOBJieHH BeHTHjm 2, 11. PenepaTop 

CB^I 13 yepe3 HanpaBJieHHtffl oTBeTBUTezb 12 coesHHen co cMecHTe- 
jieM 3, B©HT0JieM 11. BdKoe cMecHTejiH 3, BXOS KQToporo noaranoyeH k 
B eHTHjno. 2, noaranoyeH k nocjiesoBaTSJiBHO coesHHeHHM npeflBapKrsjiB- 
Howy ycmniTejno npoMejKyroyHOfi yacTOTH 4, noJiocoBOMy OHJEbTpy 5, 
35 peryjiHTopy yciuieHHH 6, KOMMyraTopy 7, nepBtifr ynpaBJiaioinjift bxoh 
KQToporo coeaHHeH c $opMnpoBaTeJieM cTpo6Hpynm5X HMnyai&coB 17, 
KOTopaft coeaHHeH co BTopuM bhxohom renepaTopa MOEyjrapymineH yac- 
toth 15, yc HJmT eJUQ npoMeiKyroyHofit yacTOTH 8, BTopoMy cMeeHTejno 9, 
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73KonojiocHOMy . $HJibTpy 40, aeTeKTopy 39, ycKjmrejm 38, curHaJE&Ho- 
My Bxoay nepBoro ycTpoHciBa bhc5opkh h xpaneHUH 37, nepBOMy 
$pUDbTpy HH3KHX zacTOT 35, nepBOMy Bxosy (ja30Boro KOMnapaTopa 35. 
CHTHaJE&Hfctii BXOfl BTODOrO yCTpOftCTBa BHSODKH H XpaHeHHS 30, COejOi- 
HeH c bhxohom ycHJEKTSJis 38, a BHX05 noflKJHo^eH k nocjieaoBaTejiBHo 
coesHHeHHHM BTopoMy $MBTpy hh3khx ^acTOT 29, peryjmpyeMOMy hob- 
Topinejiio 28, BTopoMy Bxoay $a30Boro KOMnapaTopa 35, bhxoh $a3o- 
Boro KOMnapaTopa 35 coeaHHeH c nocJieaoBaTejmHo coesuHSHHHMH 3a- 
nOMHHaiOmHM yCTpOftCTBOM 21, BX030M H3MepHT6JIH CKOpOCTH CSjUDKe- 
HHH 22, nepBHft BHXOJt KOTOporO C0e2HH9H C IiepBHM BXOJIOM H3MepHTe- 
JIH TDPM03H0r0 nyTH 27, Btixoa KOTOporO GOenHHeH CO CBeTOBHM H 
3ByK0BHM HHHHKaTOpaMH, KO BTOpOMy BXOfly H3M6pHTeJlH T0pMO3HOrO 
nyTH 27 nOBKJnOHeE flaTHHK COfiCTBeHHOft CKOPOCTH 20, BTOpoH BHXOS 
H3M6PHT6J1H CKOpOCTH CSJIHJSeHHH 22 nOSKJDOHeH K nOGJISflOBaTeJILHO 
coenHHeHHHM ipopMHpoBaTejno noncoB 23, perncTpy 24, nepBOMy Bxony 
SBOiraHoro cyMMaTopa 25, im$poaHajioroBOMy npeo6pa30BaTejno 25* 
ynpaBJiaeMOMy HCTOHHHKy HanpaxeHHH 19, nepecTpaHBaeMOMy reHepaTO- 
py 14. Exon UHQPOBoro noporoBoro ycTpoHcTBa 18 noarananeH k bhxo- 
n y perzcTpa 24, a bhxoh k ynpaBJisnomeMy Bxony peryjHTopa yczjie- 
hhh 6 h k nepBOMy ynpaBJunomeMy Bxojty KOMMyTaiopa 7. reHepaTop 
onopHoro HanpsaceHHH 33 coeaHHeH co btophm bxobom aBOHHHoro pyM- 
MaTopa 25, c HHBepTopoM 32 h nepBUM $opMHpoBaTejieM HMnyjiLcoB 34, 
bkxoh KQToporo coejtHHeH c ynpaBJisnoniHM bxohom nepBoro ycTpoHcTBa 
BHOoprai h xpaHeHHH 37, t arose' bhxoh HHBepTopa 32 nosKjnoneH ko 
BT opoMy cpopMHpoBaTejno HMnyjr&coB 31, kotophH coejiHHeH c ynpaBJinio- 
ntHM BXOZtOM BTOporO yCTDOHCTBa BKSODKH H XpaHeHHH 30. IlepBHH bh- 
xdj[ reHepaTopa Moayjmpyioinefii ■ hbctoth 15 coeaimeH c moothto- 
poM 16, BHxon KOTOporo co@£HH@H c reHeparopoM CB*I 13. 

YctpoHctbo paOoTaeT cjiejyioiiiHM o6pa30M; 

B aaHHOM ycTpofitGTBe ooymecTBJisieTCH nepeHoc nacTOTH cHrnajia 
npoMeKyrozHoS zacTOTH BBepx - Ha nocTOHHHyio nacTOTy, a sjih KOMneH- 
camra: GBBHra tiacTOTH cHTHana na Buxone ycnaiHTejm npoMejsyroHHofl 
ZaCTOTH 8 BCJienCTBZe H3MeHeHHH HaJIBHOCTH HO ' OS'beKTa H3MeHHeTCH 
nacTOTa caBura nepecTpanBaeMoro reHepaTopa 14. Ilpn stom zacTOTa 
Moayjiaimz reHepaTopa CB 1 ! 13 nocTOHHHa bo BceM azana30He paSoznx 
najiBHocTefl, h , cjieaoBaTeJiBHo , 30Ha pa3penieHHH no naj&HocTK He 
3aBHCHT OT JtaJIBHOCTH no oSTserera. Bxh aEanraiiKH K HeonHOpOSHOCTSM 
$0Ha Ha Tpacce Ha Bxone t|)a30Boro KOMnapaTopa 35 cpaBHHBaioTca 
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cHrnajiH, oTpaaeHHHe ot oOJiacTett npocTpaacraa, oTHeceHEHX npyr ot 
apyra Ha BemraKHy, cooTBSTCTBjnoinyio MaKCHMansHOMy 3HaneHiflo i ra 
30HH pa 3 penieHHH no sajiBHOCTH h cpenHefi sjihhh odTerera. Hjih ynejiK- 

TjeHHH 0TH0DI6HHH CHTHEJl/inyM Ha McUIHX naJIBHOCTHX WMBI H3 ^HGTOTG 
5 Mogyji ainffl yMeHo iasm cH cTpo6HpoBaHHeM curHajia Ha npoMeacyTonHoH 
qacTOTe c noMonmio KQMMyT aT opa 7 Ha bpgmh nepexoaHtc: MonyjrainioH- 
tthtt npoueccoB. B 3 aBHCHM 0 CTH ot -BGjnniHHH ynpaBJKKupro Hanps^HHH 
Ha Bxoae ynpaBJiaeMoro HCTonHHKa HanpsjKSHHH 19, onpeasjiHGMoro 
cyMMoa HanpajseHHft c Buxona reHepaTopa onopHoro HanpsjKBHHH 33 z 
10 cHTH a n a ynpaBJieHHH c Baxoaa $opMHpoBaTeaH noacoB 23, nepecTpan- 
BaeMHH reHepaTop 14 BHpadaTHBaeT cHTHaji nacTOTK HeoOxoHHMHft hjih 
npoxoaweHHH CHTHana, OTpaacsHHoro ot oSteKTOB b 30He paspemeHHE 
no aaitbHOCTH nepe3 aHTeHHO-pinepHHft 6jiok 1, 2 n npHeMHbiK 

Tpara? 3-9, 13-19, 25, 26,’ b nojiocy nponycKamia y3KonojiocHoro 
15 tpHJiBTpa 40, npn 3TOM HSHTpajiLHaH nacTOTa nponycKaHHH «obTpa 
SojiLine npoMejQ/TOHHOfit nacTOTH Ha tiacTOTy nepecTpaeMoro reHepaTo- 
pa 14. Hocjte aeTeKTHpoBaHHH neTeKTopoM 39 h yciuieHHH yciuiZTe- 
aeM 38' CHTHaji nocTynaeT Ha $a30BH8 KOMnapaTop 35 ^epe3 peryjm- 
pyeMbffl noBTopurejiB 28. aaanTamm. k ■ goHy nepBoe k BTopoe 
20 yGTpoHOTBO BHdOpKH H XpaHeHHH 37, 30 3 anOMHHaET 3HaneHHH CHTHa- 
■hob cooTBeTCTBeHHO ot oSBeKra b ohhoS 30He. pa3penieHHH h $OHa 
TpaccH b npyrofi soHe pa 3 pemeHH£. Bocae cpnjr&TpaHKH nepBHM h bto- 
Phm piEBTpaMH HH3KHX nacTOT 35 , 29 h peryanpoBKH yOHJieHHH pery- 
jinpyeMbiM noBTopHTeaeM 28, cnrHajiH nocTynamr Ha bxohh $a30Boro 
25 KOMnapaTopa 35, Ha bhxoxs KOToporo noHBjmeTcs cnrHaa npn npeBH- 
meHHK CHTHajia b ohhom H3 KanaaoB nan apyrm*. Sra pacnmpeHHtt hh- 
HaMuraecKoro nnana30Ha BBeseH peryasrrop yenaemiH 6, kotoduH npn 
cpaSaTHBaHHH imipoBoro noporoBoro ycTpoftcTBa 18 yMeHBmaeT ko 3$- 
PHIHeHT yCHJieHHH CHTHaJIOB OT OSBKTa Ha SJIH3KHX naJEEiHOCTEX. Bpn 
30 noHBJieHic! odBeKTOB b 30He oGHapyaeHHH Ha BHXone tpa30Boro KOMna- 
paTOpa 35 II 0 HBJIH 9 TCH CBFBSJl,- KOTOPKH $HKGHpyeTCH 3aiIOMHHaiOIlltfM 
ycTpofiCTBOM 21 h nepe3 H 3 MepHTeJiL ckopocth cejnoteHHH 22 noGTyna- 
eT Ha DbopwKpoBaTejm noacoB 23, KOTopatt. b ; peaMMe . oOHapyKSHHH na- 
xohhtch b oGhhhom GKaHHpoBaHHH no BceM noacaM, a npn naHBzeHHH 
35 GHTHSUia c 3 anoMKHaiome r o ycTpoHcTBa 21 ocymecTBJKeT cKaHHpoBaHHe 
b Gjudkhhx noHcax BKJnonaH nose c oGnapyjseHHHM oSteKTOM. npn n3Me- 
HeHHH IIOJIOJKeHHH 06 T>eKTa no aaJIBHOCTU naXBHHn nose CKaHlipOBaHHH 
nepeMemaeTCH h H3Mepnrejib ckopocth cCmmum 22 ocympcTBHeT bh- 
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TiHCjreHHa. Pe3yzLTaT bh^hcjishkh nocTynaeT Ha H3MspnTejn> topmo3ho- 
ro nyra 27, Tysa m nocTynaeT enrHaji ot ziaT^HKa coScTBeHHoft cko- 
pooTH 20, rse npHHHMaeTCH peineHHe o Btmaye HHqpopMamiH 06 ofiBeK- 
Te, npeflCTaBJiHioiiipM onacHQCTB hjih cTOJKHOBeHHH. 

5 IIpO MHHUie HH cIH npHM6HH6 MOCTL . 

DpeflxaraeMHfi cnocoS h yeTpoftcTBO ocymecTBKMH Ha BLinycKaeMoft 
npoMHnmeHHOCTijK) 3 JieM 6 HTHoft 6a3e. OnHTHH# 3K3eMmiHp ycTpoftcTBa H3- 
TOTOBJISH B KOHCTpyKTOpCKOM GBPO MaiUHHOCTpOBHHH H IIPOIGJI JBfiopa- 
TOpHO- CTGHHOBHe HCIIEITaHHH, IIO peBykbTaTaM KOTOPHX BH8C6HH Heo6- 
10 xojtHMUB HcnpaBJisHHfl. Oiihteh^ 3K3eMiiJiHp ycTpoitcTBa 6Wl yCTaHOBJieH 
Ha aBTOMOfiHJie h npoineji BcscTopoHHHe HcnuraHUH iron sbhjkshhh Ha 
Hoporax. B pe 3 yjn>TaTe sthx raHraima ycTaHOBJieHO , ^epo npeaaarae- 
MHli npweop mo 3 kst 6 htl peKOMeHEOBan hjih MaccoBoro BHnycKa. OTCioaa 
cjieayeT, *rro jtaHHoe K 3 oSpsTeHiie aBJiaeTca npo Mmmi sHHo npHMSHHMHM. 
15 



20 



25 



30 



35 
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SopMyjia H3oSpeTeHHH 

1. ' CnocoG npeaynpe^eHHH c t o JiKHOBe hhSe TpaHcnopTHoro cpescTBa, 
BKjroqamijift $opMHpoBaHHe soHflHpyon.ero nacTOTHo-MOflyjiHpoBaHHoro 

5. CB^-cHTHajia, npneM oTpajKeHHoro CHraajia, <$opMHpoBaHHe npoMeasy- 
TOHHOft tiaCTOTH, 3ailOMHHaHHe HH^OpMaiiHH 06 OOl^KTaX B 30He 06- 
HapyjKeHHfl, aHaJM3 OTHOCHTeJ&HOft CKOPOCTH CGJIHJKeHHH, onoBeme- . 
HHe BOHKT6JIH 0 B03M0JKH0M CTOJIKHOBeHHH TpaHCECOPTHOrO CpeflCTBa, 
oTJmnaioineeeH Tew, hto reTepoflKHHpyioT c$opMHpoBaHHHe Ha npoMe- 
10 Myro^Hoft qacTOTe cnrHara, oTpaasenKHe ot oG'beKTOB b 30He oGHa- 
pysKemia, Ha nocTOHHHyio BTopyio npoMeasyro^myio ^acTOTy, aHajmsH- 
pyiOT CHTHcUIH BTOpOft npOMeJKyTOHHOfi qaCTOTH, BtifleJIHIOT HH^OPMa- 
djuo o HaJHHiHH oO'beKTOB b 30He oGHapyjKeHHH , nocjie onpeaeJieHHH 
OTHQCHTeJEbHOft CKOpOCTH CGHHJKeHHH BfcipaGaTHBaiOT CHTHaJIU 0 B03- 

15 MOJKHOM CTOJIKHOBeHHH TpaHCIIOpTHOrO CpeflCTBa B 3aBHCHM0CTH OT 
COGCTBeHHOU CKOpOCTH. 

2. CnocoG no n. 1 OTJM^amnpftCH TeM, hto cnrHajm nepBOJi npoMe- 
asyTonHoft nacTOTH reTepoflHHHpyiar cHTHajiaMH. CKaHKooGpasHO H3Me- 

20 HHB1HXCH "naCTOT, COOTBeTCTByTOipX pacneTHUM 3HaneHHHM SaJTBHOO- 
TH. 

3. CnocoG no n. 1 oTJnraammultefl TeM.mo H3 cHTHajioB btopoH npo- 
•.MejKyTonHofi! nacTOTH, eooTBeTCTByioiiijDC aHajm3HpyeM0My npocTpaHC- 

25 TBy, (JopMHpyioT BBa Kaaajia no neraHM ii HeneTHbiM.noacaM oGHapy- 
jRSHHfl, . cpaBHHBaiOT cKTHajiH neiHux h HeneTHbix noaeoB h BUflejiHiOT 
chtheji MaKCHMaJEbHofit aMnjiHTyflti, no KOTopoMy cyflsiT o Hajnrara 
oG^eKTa b 3one oGHapyjKeHHH. 

30 4. CnocoG no n. 1 oTjnraaMpBca TeM , hto nocjie oGHapyjKeHHH 
oGBercra npoH3BoaHT nocjieaoBaTejELHHii onpoc Gjihjkhhx noHCOB,BKjno- 
nan none, b kotopom oGHapyateH oG^era,- h no othochtojilhoSe cko- 
Pocth cGmnseHHH h coGcTBeHHoii ckopocth BtapaGaraBaiOT cnrHaji o 
B03M0JKH0M CTOJIKHOBeHHH TpaHCnopTHOPO CpeflCTBa. 

35 

5. ycTpoftcTBO npeaynpe^geHHH CTOJIKHOBeHHH TpaHcnopTHoro epefle- 
TBa, coflepjKam.ee aHTeHHo-$HflepHH0 Gjiok, reHepaTop CB 1 !, MOflyna- 
top, reHepaiop MosyjiHpywineH nacTOTH, nocjieflOBaTejiBHo eoeflHHeH- 
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HHe GMecHTejEb , npeHBapHTejmHfcifi ycmiHTejiL npoMeasyTonHoft nacTOTH, 
noxocoBoft $hjq>tPj a t arose cyMMaTop, $hjiltp hh3khx qacTOT , noc- 
ae'BOBa®eJH)HO coejtHHeHHHe reHepaTop onopHoro Hanpasseima h $op- 
MHpoBaTejtb HMnyjiBCOB, ycHJMT©Jib npoMeasyroniiofi nacTOTH, nocjie- 
5 soBaTejiBHo coesHHeHHbie ysKGiiOJiocHHft $eud>vp h aeTerorop, ycaum- 
TejH), npn stom reTepoflHHHHft bxob cMecHTejia npneMHHKa qepe3 Ha- 
npaBJisHHtrii otbgtbhtsjiI) cosflUHeH c bhxo&om reHspaTopa CB 1 !, btp 
poii Btixofl HanpaBJieHHoro oTBeTBurejia coeaHHen co bxohom aHTeE- 
HO-fcepHoro OjioKa, cHTHajEbHbitt bxos cMecurejiH coewmen c buxo- 
10 som aHTeHHO-$naepHoro OjioKa, oTJuraaranuHtca TeM, *jto BBesenu noc- 
jiesoBaTejrbHO eoeanHeHHue e bhxosom cyMMaTopa ynpaBJiaeMHit ne- 
to^ihhk HanpaweHHH, nepecTpaHBaeMHft reHep$Top, BTopoft cMeenTeja, 
cHrHajiBHHfiL bxos KOToporo coeaHHeH c bhxohom ycxjiHTejia npoMewy- 

TO^HOft qaCTOTH, a BblXOfl COeSHHeH CO BXOSOM y3K0II0JI0CH0r0 $HJtE>T“ 

15 pa. 



6. ycTpo$fcTBO npesynpeiKseHHfl cTOJiKHOBeHnSt TpaHcnopraoro cpesc- 
TBa no n. 5, oTJHFiaioffleeca TeM,. nro BBeseHti nocjieaoBaTejiBHO coe- 
BHHeHHHe m^poBoe noporoBoe ycTpoftcTBO h peryjiHTop ycnjieHHa,a 
20 cyMMaTop BHnojmeH b BHfle nocjiesoBaTejiBHO coesuHeHHHX pemcTpa, 
HBonqHoro cyMMaTopa, nm|)poaHajioroBoro npeoSpa30BaTejia, bhxoh 
KOT oporo coesHHeH co bxosom ynpaBJiaeMoro HCTonHHKa HanpaKeHKa, 
npn stom bxoh perysHTopa ycmieHna coesimeH c bhxohom noxocoBO- 
ro $Hjn>Tpa,a bhxos eoeaHHeH ; co bxosom ycmaiTejiH npoMeasyTonHoft 
25 nacTOTH, bxos iBifcpoBorq noporoBoro ycTpoftcTBa. coesHHeH c bhxo- 
Hom perncTpa. 

7. ycTpoteTBO npesynpejKaemia cTOJiKHOBeHHfit TpaHcnopTHoro cpeac- 
TBa no n. 5, oTjnwaiomeeca TeM, uto BBeaeHM nocieaoBaTejcbHo coe- 
30 BHHeHHbie. $opMHpoBaTeJiB cTpoOnpyjoinax mmyrncoB h KOMMyTaTop, a 
reHepaTop MOflyjfflpyioiseft nacTOTbi coaepaaiT reHepaTop npaMoyrojiB- 
HHX HMnyJEbCOB, BHXOfl KOTOpOrO GOeSHHeH CO BXOHOM $ 0 pMHp 0 BaTeJIH 
GTpo6HpyiomHX HMnyjiBC0B, BXOS KOMMyraTopa coesmieH c bhxohom 
nosocoBoro $Hjn>Tpa, a bhxoh coesimeH co bxohom ycHJrarejia npo- 
35 MeatyTonHOft nacTom 

8. ycTpoiteTBO npeaynpejKseHHH cTOJiKHOBemift TpancnopTHoro cpeac- 
TBa no n. 5, oTJiHnaiom,eeca TeM, nTO BBesena nji$poBoe noporoBoe 
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■ ycTpoftcTBo, $opMHpoBaTejn> CT'poGnpyiomjtx; HMnyjiBcoB.nocjiesoBaTejiB- 
ho coeflHH@HHHe c BLixoflOM nojiocoBoro fiMJtbTpa peryjiflTop yCHJie- 
hhh h KOMMyTaTop, npn 3T0M reHepaiop MoayjiHpyKme^- -qacTOTH eo- 
aepjKHT reHepaTop npflMoyrojn>HUx HMnyjiBcoB , coejiHHeHHbie qepe3 
5 $opMHpoBaTejn> cTpoOnpyionuix HMnyjmcoB c ynpaBJiniomuM bxojiom kom- 
MyTaTopa, cyMMaTop BbmojmeH b BHfle nocjiesoBaTejiBHO coeaHHeHHbix 
perHCTpa, HBoiniHoro cyMMaTopa, uji$poaHajioroBoro npeoOpa 30 BaTe- 
Jin, a Bbixoa perHCTpa coejjHHeH co bxoaom im$poBoro noporoBoro 
ycTpoficTBa, Btixoa KOToporo coeBHHeH c ynpaBJKKiiDHM bxojom pery- 
10 JiHTopa ycHJieHHH, a Bbixoa KOMMyTaTopa coeaHHeH co bxobom ycnjni- 
TejiH npoMe^yroHHOft HacTOTbi. 

9. ycTpoftcTBo npeaynpeameHHH CTOJiKHOBeHHft TpancnopTHoro cpeac- 
TBa no n. 5, OTjnmaiomeecH TeM, ^ito BBeaenbi nepBbie ycTpoftcTBa 
15 buGopkh h xpaneHHH , nocjieaoBaTejibHo coeaHHeHHe HHBepTop, bto- 
poH $OpMHpOBaTeJIB HMnyjIBCOB, BTOpoe yCTpoftCTBO BUOopKH H xpaue- 
HHH, BTOpOH $HJCbTp HH3KHX TjaCTOT , peryjIHpyeME^ nOBTOpHTeJII), <£a- 

30bhH KOMnapaTop, npa 3Tom bbixos renepaTopa onopHoro HanpHae- 
hhh coeflHHeH co BXoaoM HHBepTopa h bxoeom aBOHHHoro cyMMaTopa, 
20 $opMHpoBaTejn> HMnyj&coB coeanHeH c ynpaBJiaioniHM bxoeom nepBoro 
yCTpoiiCTBa BblOopKH H XpaHeHHS, CHTHaJIBHHft Bxoa KOToporo coeaH- 
HeH C BHXOflOM yCHJUTPejH, KOTOpbrii COeaHHeH TaKJKB C CHTHajDbHfcJM 
BXOflOM BTOporO yCTpOftCTBa BblSopKH H XpaHeHHH, BX 05 $HJEbTpa HH3- 
khx nacTOT eoeaHHeH e bhxoeom nepBoro ycTpoftcTBa bhSopkh h 
25 xpaneHHH, a bhxoje coesHHen co btopbim bxosom $a30BbtH KOMnapaTop, 
bhxoh leTeKTopa coesHneH co bxojom ycHJiHTejm. 




International-application No. 
PCT/RU94/00019 



CLASSIFICATION OF SUBJECT MATTER 



Int. Cl. G015 13/93 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 



Int. Cl5 G01S 13/93 



I Documentation searched other than minimum documentation to the extent that such documents are included in the fields se 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 
. Category* I Citation of document, with indication, where appropriate, of the relevant passages 



DE, C2 , 2327186 (LICENTIA PATENT-VERWAL- TUNGS-GMBH) 
TUNGS-GMBH) , 16 December 1982 
(16.12.82), fig. 2 

DE, B2, 2305941 (INTERNATIONAL STANDARD 
24 April 1975 

(24.04.75) , fig. 1 

US, A, 3864678 (KABUSHIKI KAISHA TOYOTA CHUO 
KENKYUSHO ET AL.), 4 February 1975 

(04.02.75) , fig. 1E,3 

GB, A, 1587131 (NISSAN MOTOR COMPANY, LIMITED), 

1 April 1981, (01.04.81), fig. 1-3 

DE, A1, 3337135 (NISSAN MOTOR GO., LTD), 

10 May 1984 (10.05.84) 



' □ Further documents are listed in the continuation of Box C. □ See patent family at 



* Special categories of died documents: "T” laterdocumcm published after Ihe ini: 

“ A " “f p^e^iSewnra” 1 SBt * ° f att which “ no1 eonsiderel1 ^p^dpfoor1hM^M&r!5h«S 

"E” earlier document but published on or after the international filing date "X”. docament^of^rtieuh 

“L” document which may throw doubts on priority claim(s) or which is cousiere omeott 






"P” document pubtisbed prior to the international filing date hutlater than 






OTTET O HAPOJIHOM HOHCKE 



A. KJIACCM'MIKAIIMH IIPEJMETA M30BPETEHMH : 

„ , GOIS 13/93 

Coraacno MesiayHapoAHofi naTenrHofi Ka accH^MKaiiHH (MEM- 5 ) 



B. OEHACTH nOMCKA; 



IIpOBepeHHHS MHHHKJ'M ^OKyMSHTaUKH ( CuCTSMa K X aOCHMK ailHK H HH- 

A6KCK) :MKM-5 

GDIS 13/93 



Hpyraa npoBepeHHaa aoKyineHTauns b to A Mepe, £ xaxo# ona BKaro- 
ne Ha b noncKOBwe nog&opKii: 



SaeKTpoHHaa 6asa aaHHHX, HcnoabsoBaBmascs npa none kb iHassa- 
Hue 6 asH h, aeai-i bosmokho, noHCKOBbie TepMHHH i : 



C. HOKYMEHTH, OTHTA 101 HEC 3 PEJIEBAHTHHMM 



KaTero- Cohjckh Ha AOKyweHTH c yKasaHHeM, rae sto! Qthochtch k 
pus * ) I B 03 MOSHO , peneBaKTHbis HacTaa j nyHKTy No . 



BE, C 2 , 2327186 (LICENTIA PATENT- VERWAL- 
TUNGS-GMBH), 16 aeaaSps 1982 
( 16 . 12 , 82 ), 4*i r. 2 

BE, B 2 , 2305941 (INTERNATIONAL STANDARD 






; OeooBie KaTeropHH oqhxohhhx 
AonyMeHTOB : 

A“ -aoKyneHT, onpeaeasKHiiHA 06- 
m,mi ypoBeHB tsxhhkh . 

E -ooaee paHHHfl aoxyineHT, ho 
onySjiHKOBaHHHA na aaTy 
MescaynapoaKofi noaanH nan 
nocae nee. 

O” -SOKJTK 6 HT, OTHOCHmHflOS K 

yCTHOM y paCKPHTHJO , 3 KCBO- 
HHpOBaHHB H T.fl. 

P" -AOKyMeHT, Ony6jTMKOBaHHHft mo 
aara MeajffyHapo.zmofi noflann , 
ho noose flam HcnpamuBae- 
Moro npHopHTeia. 



"T"-5oaee nosaHHft aoKyneHT, 
onyojiHKOBaHHBJft nocae 
aaTH npHopHTeTa h npH- 
Be^eHHHR aaa noHHMaHHa 
HsodpeTeHHs. 

‘'X"-£;oKyMeHT, hmskh^kh hsh- 
6oaee ojhskos othojushh© 
k npea MeTy noHCKa , no- 
povanpiA hobhsh7 h hso6- 
peTaTejiBCKMid yposeHB. 

"¥''-M.oKyMeHT* nopo^aniHH hso 
S peTaTejiBCKua yposenB b 
eoHSTaHHH e oaHHJi nan 

HeCKOHBKHMH flOKyMeHTHMH 
toa me KSTeropi-iH. 
AOKyMeHT , aBBHKJinHi'jefl 
naTeHTOM-aHaaoroM . 



flaTa aefscTBMTeaBHoro oasepme- 
h H a MeKayHapoAHoro noi-icxa 
27 anpeas 1994 ( 27 . 04 . 94 ) 



KaTa OTnpaBKH HaeToaa?ero ot- 
Hexa o MeffiaynapoaHOM noHOKe 
13 mbs 1994 ( 13 . 05 . 94 ) 



HaiiMeHOBaHHe h aapeo MexayHa- 
poflHoro noHCKOBoro opraHa: 

BcepoccwacKHa 

HayHHo-ficcaeaoBaTeaBCKHH hkctm 

Tyx rocyaapcTBSHHoa naTSHTHOft 

BKcnepT H3H, Pocchs, 121858, 

MocKBa, EepesKOBCKaa Hao. 30-1 

4>aKC ( 095)243-33-37 , TeaeTafin 114818 n0HA x IA 



YnoaHOKOHeHHoe jthuo: 
E.IioraoaoBa 

Tea. ( 095 ) 240 - 58-88 



4>opKa PCT/ISA /210 (BTopofi jxhct ) (nioa& 1992 ) 




OTTIET 


s 

1 

p 


tlexflynapoflHaa saaBKa No. 
PCT/RU 94/00019 


C . ( lipoaoaaeHHe ) HOKYMEHTil. C f IHTAI02iHECS P EJIEEAHTHHMW 


KaTero- 


Ccmjikh Ha AOKyMeHTH c yuasaHHe-M, tab sto 


Othochtch k 


paa * ) 


B03M05B.HO, pea ei> aHTHHX nacTeA 


nyHKTy No. 



24 anpejis 1975 (24.04.75), 

A US, A, 3864678 (KABUSHIKI KAISHA TOYOTA 1,5-9 

CHUO KENKYUSHO h ftpyrae ) , 4 apeepajia 
pauia 1975 (04.02.75), 4*ar.lE,3 

A GB, A, 1587131 (NISSAN MOTOR COMPANY, 1,5-9 

LIMITED), 1 anpeaa 1981 (01.04.31), 

#vir . 1-3 



A DE, Al, 3337 135 ( NISSAN MOTOR CO . , LTD ) , 1,5-9 

10 was 1984 (10.05.84) 




tbopMa PCT/ISA/210 ( npoaoJis-eHne BToporo JiHCTa) (kkuib 1992) 




